The BaBar detector has operated over 200 2nd generation Resistive Plate Chambers (RPCs) in the forward endcap since 2002. Many chambers have increased noise rates and high voltage currents. These aging symptoms are correlated with the integrated RPC current as expected, but also depend on the rate and direction of the gas flow, indicating that pollutants produced in the gas can accelerate aging of downstream RPC surfaces. HF produced by decomposition of the Freon 134a component of the BaBar RPC gas in electric discharges has been proposed as the main pollutant. This paper presents measurements of HF production and absorption rates in BaBar RPCs. Since many of the highest rate chambers in the forward endcap were converted to avalanche mode operation, a comparison of HF production in streamer and avalanche mode RPCs is made. Correlations between the HF production rate and other chamber operating conditions were also explored. 
Introduction

1
The BaBar detector collaboration [1] , installed over 200 2nd generation Re- limited streamer mode, using a gas mixture of 4.5% isobutane, 60.6% argon 6 and 34.9% Freon-134a (C 2 H 2 F 4 ).
7
BaBar endcap chambers are built from two single gap trapezoid shaped high 8 voltage modules joined together by vertical pickup strips and ground planes. The gas output of first module is connected to the gas input of the second module. Each endcap door was built from three such pairs as shown in Fig. 1 .
11
The HV module area varied from 1.6 m 2 (Modules 1,6), 2.1m 2 (Modules 2,5), beamline, the current and noise rates of the downstream modules increased 23 significantly more than modules which were upstream in the gas flow. Fig. 2 
24
shows the occupancy of layer 1 due to random chamber noise. The upper mod-25 ule of each chamber pair has a higher density of hits than the lower module. concentrations drifting by less than 5% per month.
85
The fraction of HF captured by the TISAB solution was measured by flowing the same for the two solutions we find that:
92
From these data the HF capture efficiency was approximately 96%.
93
In the remaining part of this paper we shall assume that the F − measured in A large number of measurements of RPCs with different operating and ambi-117 ent conditions were made to explore possible correlations with HF production.
118
We studied the dependence of the observed HF rate with the high voltage 119 current. Since only the current that passes through the gas is likely to create 120 HF , we corrected the total current by subtracting off the ohmic contribution
121
(estimated by scaling the current at voltages below the gas gain turn-on). This study was made for middle chambers (modules 3 and 4 in Fig. 1 We measured the HF concentration in the exhaust gas of a middle cham-147 ber which had been operating in avalanche mode for over six months. These 
HF versus Time
179
The amount of HF in the RPC exhaust gas was measured over a three month 180 period. To compare data with different luminosity and currents, the integrated found between the rate of HF production and the temperature, hall humidity, 186 or input gas humidity. These observations are consistent with measurements 187 from the previous year which saw no significant change in the amount of HF 188 when the input gas humidity was changed from 0% to 30% RH. On day 68 the avalanche gas composition was changed to 22.0% Ar, 4.5% isobutane, 73.0% Freon-134a, 0.6% SF 6 and the high voltage was lowered from 9800 V to 9500 V. The IR hall temperature and the temperature inside the forward endcap (layer 10) are plotted in (b).
If HF produces the aging seen in the BaBar chambers, then some fraction of 191 the HF produced in the RPC gas must be absorbed by the inner RPC Bakelite
192
surfaces. To test this hypothesis the HF production rate was measured in a
193
RPC chamber having very different rates in the two high-voltage modules.
194
The RPCs operated in streamer mode with a gas flow of about 70 cm 3 /min.
195
The current for the upper module (2 in the numbering scheme of Fig. 1 ) was
196
I top ∼ 53.2 µA. The current for the lower module (1) was I bottom ∼ 5.5 µA.
197
We measured the HF rate with the gas exiting from the bottom module to 198 be (872 ± 24) · 10 −6 µmol/s. After reversing the gas flow such that the gas Fig. 10 . Measurement of the HF rate in the exhaust gas of a chambers (whose high-voltage modules had very different noise rates) during normal gas flux (0-5500 s) and with reversed gas flux (5500-9000 s). In conditions of reversed gas flux the gas exits from the high-current module. significantly reduced, as shown in Fig. 11 . These data suggest that a significant 230 flushing many fresh gas volumes, and/or by applying high-voltage in a pure relative humidity of the input gas.
243
The amount of HF decreased significantly after the RPC high voltage was 244 removed, but remained measureable for more than 200 gas volume changes.
245
More than 1/2 of the HF produced by an upstream HV module is either self- 
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